Studies of residents' performance have explored various predictors of academic and clinical success during residency. [1] [2] [3] [4] Research on predictors of probation or academic or career failure is more limited; however, some descriptions have been published. Prior to entering residency training, a United States Medical Licensing Examination (USMLE) Step 1 score of less than 200 and low scores on the in-service examination have been associated with increased risk of failing board certification exams. 3, 5 Failing a basic science course in medical school has been shown to be predictive of being placed on probation as a resident and of failing the boards. 6 Medical students with poor professionalism have been more likely to be cited by their state medical boards once in practice. 7 During residency training, more lengthy comments on resident rotation evaluations and evaluations with a higher percentage of ambiguous or negative comments have been demonstrated to be associated with being placed on academic warning or probation. 8 Low evaluation scores in professionalism have been associated with being placed on probation; and probation has predicted restricted practice, transferring to a different program, not graduating, and withdrawing. 9 We report the findings of a 10-yearretrospective, case-control study of all residents and fellows placed on probation at the University of Colorado School of Medicine (CUSOM). The goals of our study were to describe the population of residents and fellows who are placed on probation, identify characteristics that are associated with being placed on probation, and describe the immediate and long-term career outcomes of those placed on probation as compared with matched controls.
Method

Study design
From July 2002 to June 2012, 102 residents and fellows were placed on probation at CUSOM. We compared data for these residents and fellows versus 102 controls. To ensure that differences in demographics could be detected (i.e., age, gender) and that controls were exposed to the same curriculum, we matched the controls for residency program, matriculation class start date, and postgraduate year in the residency program. Controls were chosen randomly using a random number generator from a list of matched peers who remained in good academic standing. If there were no other residents in the participant's class, we chose the control from the prior academic year, matched for specialty and postgraduate year. The year prior was chosen in lieu of subsequent years because the presence of a struggling resident may have influenced subsequent residency selection. We compared certain demographic characteristics of the control group and probation group with those of all 3,091 residents at CUSOM during the study time frame to confirm that the randomly selected controls were equivalent to the entire population of residents during the study period.
Program directors had the primary responsibility to monitor their
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Purpose
To describe the population of residents placed on probation, identify learner characteristics associated with being placed on probation, and describe immediate and long-term career outcomes for those placed on probation as compared with matched controls.
Method
The authors collected data for residents at the University of Colorado School of Medicine placed on probation from July 2002 to June 2012, including postgraduate year placed on probation, deficits identified, mandated evaluation for physical and mental health, duration of probation, disability accommodations requested, and number of additional training months required. They were retrospectively compared with 102 controls matched for specialty, matriculation, and postgraduate year. Variables assessed included demographics, academic performance, license status, specialty, state board certification, and board citations.
Results
Of 3,091 residents, 3.3% were placed on probation (88 residents; 14 fellows). Compared with controls, those on probation were more likely to be international medical graduates, married, not Caucasian, older (all P < .001), male (P = .01), to have transferred from another graduate medical education training program, and to have taken time off between medical school and residency (all P < .001). Among those currently in practice, 53 (63.9%) were board certified compared with 93 (100%) of the controls. Placement on probation was associated with failure to graduate and lack of board certification. All 7 graduates cited by state medical boards were in the probation group.
Conclusions
Further research is needed to understand these associations and to determine whether changes in curricula or remediation programs may alter these outcomes.
residents' progress and take appropriate disciplinary action. At any point, the program director could ask the academic competency committee of the respective training program to evaluate a resident for possible focused review (a warning prior to probation), probation, immediate suspension, dismissal, or annual contract nonrenewal. The decision to place a resident on probation could not be appealed.
The associate dean for graduate medical education kept confidential records of all participants that included name; age; gender; marital status; ethnicity; degree; medical school; international medical graduate (IMG) status; years between medical school and residency training; USMLE Step 1, 2, and 3 scores; residency or fellowship program and matriculation year; whether the individual transferred from another training program; whether the individual was suspended from clinical duties; and graduation outcomes (i.e., graduated, resigned, or terminated). For probation and control residents we divided medical schools into three tiers (top, middle, and bottom) based on their 2012 rank according to National Institutes of Health funding to U.S. medical schools. International medical schools, osteopathic schools, and unranked U.S. schools were not included.
For participants placed on probation, the data we collected also included the postgraduate year each resident was placed on probation, their deficits based on the Accreditation Council for Graduate Medical Education (ACGME) competencies as determined by their program director, whether evaluation by the Colorado Physicians Health Program (CPHP) was mandated, the duration of probation, whether disability accommodations were requested, and the number of additional training months required before leaving the program or graduation. CPHP is a nonprofit, independent organization that provides peer assistance through diagnostic evaluation, treatment referrals, and treatment monitoring and support services for physicians suspected of mental and physical impairment, including depression, anxiety, and substance abuse. Mandates were at the discretion of the individual program directors, and refusal to report when mandated resulted in resignation, contract nonrenewal, or immediate termination.
For each probation participant and control, we collected the following data from the Federation of State Medical Boards Web site in 2013: whether the resident holds a license to practice clinically; specialty of practice; board certification status; and whether the individual had been cited by a state medical board, and the type and reason for citation. Feasibility limited gathering these data for all CUSOM residents during the study period.
We collected all outcomes data through the end of the study period with an average follow-up of 7 years following graduation, resignation, or termination (range 2-12 years). To protect participants' anonymity and personal information, all data were collected and deidentified by one research assistant, with prior access to the information, who presented us with the deidentified data for analysis. This study was approved by the Colorado Multiple Institutional Review Board.
Data analysis
We first identified differences between residents placed on probation and all residents during the same time period using simple frequencies. The following demographic variables were included in the analysis: resident or fellow status; degree; IMG status; medical school tier; whether the individual transferred from another training program; gender; marital status; ethnicity; age; years between medical school and residency training; and USMLE Step 1, 2, and 3 scores. We then compared residents placed on probation with the subset of controls using the chi-square, Student t test, or Fisher exact test as appropriate. Among the probation cohort only, we identified correlates of graduate and postgraduate outcomes using the chi-square test. These outcomes included graduated, currently in clinical practice, currently practicing in chosen specialty (among those in practice), currently board certified (among those in practice), and history of any board citation; each outcome was dichotomized into yes/no categories.
Attempts to control for the impact of multiple variables on graduation and postgraduation outcomes were unsuccessful because of the low number of participants in each group. Similarly, we were unable to run intergroup comparisons between the probation group and controls because controls had a 100% success rate on nearly every outcome.
A post hoc analysis was performed removing all IMG residents from the probation group to assess the impact of this group on our demographic correlates (Table 1 ) and outcome analysis (Tables 2-4 ).
We considered a P value < .05 to be significant for all analyses. All data were analyzed using Microsoft Excel, version 14.4.3 (Redmond, Washington) and SAS statistical software, version 9.4 (Cary, North Carolina).
Results
One hundred two of the 3,091 (3.3%) residents and fellows were placed on academic probation from July 2002 to June 2012. Of these, 88 were residents and 14 were fellows ( Table 1 ). The training programs with the greatest total number of trainees on probation were general surgery (18), family medicine (18), internal medicine (13) , and psychiatry (12) . Other programs with trainees on probation during this time frame were cardiology (4), neurosurgery (4), anesthesiology (3), child psychiatry (3), orthopedic surgery (3), otolaryngology (3), neurology (2), obstetrics-gynecology (2), cardiothoracic surgery (1), child neurology (1), endocrinology (1), gastroenterology (1), hematology-oncology (1), infectious disease (1), neuroradiology (1), ophthalmology (1), orthopedics-spine (1), pathology (1), pediatric infectious disease (1), pediatrics (1), preventive medicine (1), physical medicine and rehabilitation (1), radiation oncology (1), sleep medicine (1), and sports medicine (1).
Among those placed on probation, the commonest areas of deficiency by ACGME competency were professionalism (70; 70%), patient care (65; 65%), and medical knowledge (60; 60%). Data on deficiencies were missing for 2 participants. Among trainees placed on probation (Table 2) , having a deficit in interpersonal skills and communication or a deficit in systemsbased learning was correlated with both not graduating and not being board certified.
Trainees had an average of 2.5 deficits (SD = 1.4) at the time they were placed on probation. On average, residents were placed on probation 7.0 months into their third postgraduate year (SD = 1.6) and spent 8.0 (SD = 6.8) months on probation before returning to good academic standing, resigning, having their contract not renewed, or being dismissed. Eight trainees had their training extended an average of 8.4 months (range = 1-12 months). None of the trainees in the probation group requested accommodation through the disabilities office. Sixty-two (60.7%) were mandated to have a CPHP evaluation.
In comparing demographic characteristics between the group on probation and the matched controls (Table 1) , those on probation were more likely to be IMGs (P < .001), male (P = .01), married (P < .001), not Caucasian (P < .001), and older (33.4 versus 30.6 years old, P < .001). They were also more likely to have transferred from another graduate medical training program prior to completion of that program (P < .001), to have taken time off between medical school and residency (P < .001), and to have scored lower on each of the three of the USMLE Step examinations (Step 1-3: P < .001). We examined the data for demographic differences between the matched control group and all residents and fellows in training over the 10-year study period; no statistical differences were found, suggesting that the matched controls were similar to the broader population of all residents.
Fifty-three (51.9%) of the residents on probation graduated, compared with 100% of the controls (Table 3 ). Of these, 30 (29.4%) resigned, 10 (9.8%) did not have their contracts renewed for the following postgraduate year, and 9 (8.8%) were immediately terminated to protect patient safety, without completing the contracted year. Residents who did not complete their training programs were permitted to apply to other training programs, 28 (33.7%) of whom switched specialties. At the completion of the study, 93 (91.2%) trainees in the control group were in clinical practice, with the remaining 9 enrolled in fellowship programs, whereas 83 (81.4%) trainees in the probation group were in clinical practice, with the remaining 15 (14.7%) enrolled in graduate medical training and 4 (3.9%) of whom chose careers that were not clinical (i.e., research).
Among those currently in practice at the time of our analysis, only 53 (63.9%) of the residents in the probation group were currently board certified compared with 100% of the controls. All 7 (100%) of the residents cited by the medical board were in the probation group. The citations included 2 (28.9%) whose licenses were admonished for inappropriate prescribing and unprofessional conduct; 3 (42.9%) who were placed on probation by the medical board for unprofessional conduct in violating patient-physician boundaries, inappropriate relationships with patients, or being convicted of a crime; and 2 (28.9%) who had their licenses suspended for imminent danger to public safety. One (14.3%) of the citations for unprofessional conduct occurred during residency training, the other 6 (85.7%) while in practice after training. Three (42.9%) of the 7 cited residents have had their licenses revoked in at least one state. Table 4 illustrates outcomes according to probation resident's residency program status, demonstrating that those residents who graduated were more likely to be board certified and less likely to have changed specialties, received citation from the board, or had their licenses revoked. None of the other characteristics in Table 1 were associated with graduation or postgraduate outcomes (i.e., continued clinical practice, or changes in specialty, board certification, or board citation).
Because there were no IMGs in the control group, we performed a post hoc analysis in which we removed all IMG residents from the probation group and re-ran our outcome analysis. Significant differences were no longer detectable for the association between the competencies interpersonal skills and communication and systems-based learning and graduation status; all other findings remained unchanged. Note that after removing IMGs, sample size in this analysis fell from 10 to 7 cases.
Discussion
Probation is a serious event for residents that places a permanent "red flag" warning on them for their entire career. Once placed on probation, a resident is required to acknowledge this action every time he or she applies for state licensure, credentialing, malpractice insurance, hospital privileges, and employment.
Data from this 10-year retrospective study provide information about residents who are placed on probation and what this "red flag" may mean for future career performance.
At the start of residency training, residents at CUSOM attend a one-day orientation which includes discussion of professionalism, graduate medical education policies and procedures, time management skills, improving patient safety, professional liability, conflict negotiation, and resources for seeking help including the physician health program, the house staff association, ombudsman's office, and office of professionalism, followed by an online quiz. In addition, each program has a program-specific orientation that includes orientation to the hospitals and program-specific requirements. Despite providing uniform education to all residents on performance expectations, some residents' performance leads to them being placed on probation.
Being male, married, older, not Caucasian, or an IMG were each independently associated with being placed on probation. Although these traits were associated with probation, they were not associated with outcomes such as graduation, board certification, or board citation. This failure to correlate characteristics in the probation group with outcomes may be due to insufficient power or may suggest that either the assistance provided during probation worked or the challenges they face are specific to the residency years. For IMGs, it is unclear if their increased risk of probation is related to the quality of prior medical school education, early struggles with language, or different cultural expectations.
On average, residents were placed on probation more than halfway through their third year of training. Delays may be due to program administrations' reluctance to place residents on probation or due to warning periods issued prior to the initiation of probation. This delay may cause significant consequences for the learners involved, including failure to receive the help they need in a timely fashion.
As noted in prior studies, common areas of struggle for trainees in general are professionalism, patient care, and medical knowledge, 9, 10 with trainees who end up on probation having multiple deficits. 9, [11] [12] [13] Although our data show that trainees were placed on probation for an average of 8.0 months and that 8 (7.8%) trainees had their training extended, it is unclear what length of probation has the maximum effect and whether extending training, for one month or as long as a year, has long-term career benefits.
Papadakis and colleagues 7 found that medical students with poor professionalism were more likely to be cited by their state medical boards. In their study, poor relationships with the health care team were categorized as poor professional behavior. 14 This may explain why our data showed that there was a relationship between having a deficit in interpersonal skills and communication and systems-based learning and both not graduating and not being board certified. Hunt et al 15 also noted that students in academic difficulty in medical school had significantly lower scores on quality of interactions with patients than their resident peers. Additional research is needed to determine if the competency-based assessment of the next accreditation system will identify residents and fellows earlier, the optimal methods for remediating these deficits, the potential success rates of various interventions, and how best to provide career mentorship to these individuals.
Seven residents in our study were cited by a state medical board. Although 7 may seem like a small number, these residents have been out in practice for less than 10 years and will likely interact with thousands of patients in their careers. All of those cited were in the probation group, suggesting that our process of identifying those learners who require probation is able to "flag" those who are at highest risk. However, we were not able to fully prevent future challenges.
Limitations of this study include that it is a single-institution study with its own unique resident population. Resident deficits may have overlapped several ACGME competencies while being attributed to one competency, multiple competencies, or to competencies inconsistently. Most educators cannot distinguish between the various competency subtypes when identifying problems. 16 For example, a resident who argued frequently with his attending may have been considered deficient in either professionalism or interpersonal skills or both. Information regarding confirmed substance abuse was not available to us because the results of substance abuse screening, monitoring, and treatment are collected and maintained by an independent organization (CPHP), and this information remains confidential.
The study was underpowered to perform subgroup analyses to further identify associated factors of various outcomes. IMG status appeared to be associated with probation; however, this group may have been artificially underrepresented in the comparison sample.
While we highlight associations that may help improve our understanding of residents on probation, these associations require further studies to confirm these associations in other populations and, if found, an examination of why.
The current study provides demographic information, graduation, and postgraduation outcomes for residents and fellows at one institution who have been placed on probation. We have previously published a report on the outcomes of a resident and medical student remediation program to assist program and clerkship directors with early detection and remediation of struggling learners. This previous study included all referred struggling learners, most of whom were not on probation.
Moreover, resident outcomes did not extend beyond graduation. 9 Only four of the trainees in the current study were enrolled in the remediation program because it started eight years into the study period. It is thus far unclear what impact changes in remediation will have on postgraduation outcomes. 9 
